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Emag design – New assumptions
Interbeam distance: 204 mm

High field strand diameter: 1.1 mm (for procurement reason)

Heat treatment dimensional change: +1% width ; +3% thickness

Yoke outer diameter: 570 mm (instead of 600 mm, enough room for the Al shell + 
SS shell)

Bore thickness: 1.9 mm, including 0.5 mm thick ground insulation

Space for He cooling  2xDN105 + 4xDN30

-> All of theses items lead to the same quantity of conductor than for the previous 
194 and 204 inter-beam distance magnetic designs
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2D design

Yoke outer diameter: 570 mm
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3D design
v3ari204 v4ari204



v3ari204 v4ari204

Harmonic content



v3ari204 v4ari204

Harmonic content



Mechanical model
ACTUAL MODEL V3ari204

(interbeam distance = 204 mm)

with outer yoke Ø = 570 mm

65 mm thick Al shell + 20 mm thick SS shell

Horizonthal keys  2 x 0.67 mm 

Vertical keys 50 µm ↓

Imposed displacement on SS shell bottom:
-0.2 mm

Contacts/symmetry:
Sliding with possible separation; no friction

Coils glued with pole via a Kapton insulation 

¼ of the structure (symmetries)
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Key + SS shell Cold – 4.2 K 16 T
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Coil stress distribution



σx at coil / pole interface
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Synthesis

σX max σ Von Mises max

Keys -137 147

Cool-down -204 181

Energization 16 T -196 190

Interbeam distance = 194 mm
Øext iron yoke = 570 mm

Total Øext = 780 mm
105 mm thick shell

1.14 mm ←

Interbeam distance = 204 mm
Øext iron yoke = 600 mm

Total Øext = 800 mm
80 + 20 mm thick shells
 2 x 0.58 mm 

σX max σ Von Mises max

Keys + SS shell -165 145

Cool-down -204 187

Energization 16 T -194 182

Interbeam distance = 204 mm
Øext iron yoke = 570 mm

Total Øext = 740 mm
65 + 20 mm thick shells
 2 x 0.67 mm 

σX max σ Von Mises max

Keys + SS shell -170 149

Cool-down -205 188

Energization 16 T -188 178
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Mechanical model
ACTUAL MODEL V4ari204

(interbeam distance = 204 mm)

with outer yoke Ø = 570 mm

65 mm thick Al shell + 20 mm thick SS shell

Horizonthal keys 1.51 mm 

Vertical keys 100 µm ↓

Imposed displacement on SS shell bottom:
-0.2 mm

Contacts/symmetry:
Possible separation; friction

Coils glued with pole via a Kapton insulation 

¼ of the structure (symmetries)



Coil stress distribution
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Key + SS shell Cold – 4.2 K 16 T

+123 MPa +170 MPa +186 MPa



σx at coil / pole interface
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Synthesis

Interbeam distance = 204 mm
Øext iron yoke = 600 mm

Total Øext = 800 mm
80 + 20 mm thick shells
 2 x 0.58 mm 

σX max σ Von Mises max

Keys + SS shell -165 145

Cool-down -204 187

Energization 16 T -194 182

Interbeam distance = 204 mm
Øext iron yoke = 570 mm

Total Øext = 740 mm
65 + 20 mm thick shells
 2 x 0.67 mm 

σX max σ Von Mises max

Keys + SS shell -170 149

Cool-down -205 188

Energization 16 T -188 178
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Interbeam distance = 204 mm
Øext iron yoke = 570 mm

Total Øext = 740 mm
65 + 20 mm thick shells

1.51mm 

σX max σ Von Mises max

Keys + SS shell -135 123

Cool-down -184 170

Energization 16 T -214 186
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